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due to orientational averaging (p: dipole strength, EL: local field). More complete characterization can be obtained by aligning the molecule in space. For solvents this requires strong electric fields, but surfaces build a n altemative way to align the macromolecules. The drawback of a significant reduction of the measured volume becomes compensated by the specular nature of SSHG. This usage of SSHG we want to support in our contribution by making suitable model calculations. In situ characterization requires the environment (i.e., the substrate) to be properly accounted for. Classically this is done by means of Fresnel equations, which describe the substrate as a continuum. Simultaneous discrete description of the calixarenes is problematic, but that problem can be overcome by using a discrete description for the substrate as well. This we have done by extending our discrete, linear technique to solve the reflection problem'-3 to nonlinear cases.
We have modelled the substrate by a simple cubic lattice with lattic parameter 0 5 , and Clausius-Mossotti derived linear polarizabilities, corresponding to a refractive index of 1.47 (Fig. 1) with pm = 1.11 x Fm3/V and the isotropic linear behaviour corresponds with refractive indices n(w) = 1.565 and n(2w) = 1.535, where hw = 1.165 eV. We have changed two parameters essential for characterization. First we have varied the angle of incidence 0 for varying number of layers of calixarenes. Results are shown in Fig. 2 , with the nonlinear axis perpendicular to the suiface. The maximum obtained in reflection varies from 67" initially to 71" for 170 layers. This maximum is given for varying layer thickness in Fig. 3 , where up to 150 layers quadratic behaviour is displayed. This corresponds with a constant local field effect and represents the volumetric regime. Since in this regime the total intensity depends only on the measured volume, SHG can be used to determine thickness if the area is known. Above 150 layers the curve declines as a result of interference. 1.
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Second-harmonic generation has been observed in glass optical fibers' prepared by an intense light at 1064 nm with a simultaneous seeding light at double frequency, although the centrosymmetric structure of silica forbids any secondorder optical nonlinearity. It can be interpreted in terms of nonclassical holographic processes with coherent multifrequency fields.' Indeed the interference between a light wave and its second harmonic leads to a nonzero average cube of the optical field resulting of the coherent superposition of the two fields at w and 2w frequencies. In glass, however, the magnitudes of the induced nonlinearities remain quite weak. In view of these limitations a new breakthrough has emerged after recent demonstration of photoinduced bulk transient X'2'-grating in organic solutions. Indeed large benefit can be derived from highly nonlinear molecules and the potentiality of molecular engineering in organics is enormous.
Using a pump-probe experiment in a phase-conjugation configuration, dynamical studies have lead to precise microscopic characterization and finally to a good understanding of the effective mechanism involved in organic dyes.' The process is interpreted as an orientational hole buming in the isotropic distribution of molecules. Indeed, when excited at resonance, the molecules lacking an inversion center, experience a simultaneous one-and two-photon absorption on the same IO) + 11) electronic transition. This interference between one-and two-photon absorption results in a selective polar excitation of the molecules and thus in a macroscopic susceptibility xl2' distributed in a grating with a period satisfying the conditions of phase matching between pump and second-harmonic waves:
X'2'iC<(E(M,t) = Ew(M,t)
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We report here on the quasi-permanent recording of photoinduced X'"-gratinF in spin-coated azodye doped polymers. In-
